Abstract. Let D be a skew field with infinite center K such that [D : K] = ∞, and let H be a non-central subnormal subgroup of the multiplicative group D * = D\{0} of D. Then there are no non-trivial generalized rational identities of H. This generalizes a theorem proved by Makar-Limanov.
Several authors (e.g. [5] , [6] ) have studied subnormal subgroups of multiplicative groups of skew fields which satisfy some rational identity. In this note we shall study general rational identities of non-central subnormal subgroups of skew fields.
Let D be a skew field with center K and K X the free K-algebra on a finite set X = {x 1 
The purpose of this note is to prove the following theorem which is a generalization of a theorem of Makar-Limanov [6, Theorem] .
Theorem 1. Let D be a skew field with infinite center
Let R be a ring and A an m × m matrix over R. We say that A is non-full if there are matrices P, Q over R such that A = P Q and P is m × r, Q is r × m, with r < m; in the contrary case A is full. We denote by e j the column vector with 1 in the jth place and 0's elsewhere and by A * j the matrix obtained by replacing the 1st column of A by e j ∈ m R. We denote by I k the k × k identity matrix over R. Let B and C be matrices over R. If there are identity matrices I p and I q such that the diagonal sums B ⊕ I p and C ⊕ I q are associated, then B and C are said to be stably associated (see [4, p. 26] 
). To prove Theorem 1, we need several lemmas. We begin with the following.
Lemma 2. Let R and S be rings and let ϕ : R → S[[t]] be a ring homomorphism. Then there is a ring homomorphismφ : R[[t]] → S[[t]] such thatφ(
i≥0 r i t i ) = i≥0 ϕ(r i )t i , where r i ∈ R for all i.
Proof. Note that the sum i≥0 ϕ(r i )t i is defined in S[[t]], as is every element of the form i≥0 a i t i with a i ∈ S[[t]].
The fact thatφ is a ring map is then immediate from the corresponding property of ϕ. 
Lemma 3. Let F be a free group on the set
X ∪Y = {x 1 , x 2 , . . . , x n , y 1 , y 2 , . . . , y n }, and K[F ] the group algebra over K. Then D * K K[F ]
is a fir and there is the natural isomorphism
ϕ : U (D * K K[F ]) ∼ = D(X, Y ). In particular, ϕ induces the isomorphism D * K K[S] ∼ = D X, Y, Y −1 , where S denotes a subsemigroup of F generated by X ∪ Y ∪ Y −1 ⊂ F
Lemma 4. Let h be a non-central element of D and set y
If α is not injective, let us take a non-zero element f (x i , y i ) of ker α such that the Y -degree is minimal and write
Without loss of generality we may assume p 11 (x i )y 1 q 11 (x i , y i ) = 0. Then we have
Since each p jk (x i )y j q jk (x i , y i ) can be written as a K-linear combination of the monomials of the form p jk (x i )y 
n and f ((1+x i t, y −1 i hy i )) = 0. On the other hand, by [2, Lemma 7 
] f (1+x i t) ∈ D(X)((t))
has the following form:
. . , n, and
The coefficient of t k of the right-hand side of (1) 
This completes the proof. (x 1 , x 2 , . . . , x n ) the n × n matrix such that the (i, i)-entry is x i and 0's elsewhere. Since A(x i ) ⊕ diag(x 1 , x 2 , . . . , x n ) (1) is s and using elementary transformations we may take the principal s × s minor of A(1) to be invertible. Thus we can write
where B 1 (x i ) is s × s and B 1 (1) is invertible. Then we obtain 
